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Seminaire d’Histoire des Mathematiques d’Orsay 
Dkpartement de MathCmatiques, Vniversitt de Paris-Sud, Centre d’Orsay, Bt. 425, 
I’ &age, Salle 121-123, France 
During the university year 1989/ 1990 a seminar has been organized by A. Djeb- 
bar, H. Gispert, R. Laurent, and Y. Rav, mainly on the history of 18th- and 19th- 
century mathematics, in which the following presentations were given: 
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B. Belhoste: Les travaux de Monge en Geome’trie Differentielle 
B. Bru: La correspondance de Lebesgue jusqu’en 1901 
J. Dhombres: La rigueur mathematique en M&unique: La com- 
position des forces 
G. Schubring: La crise des mathematiques duns le systeme uni- 
versitaire allemand et les reformes de Felix Klein 
C. Gilain: L’oeuvre de Condorcet en mathematiques pures 
R. Bkouche: La polemique Gergonne-Poncelet et le principe de 
dualitt? 
K. Chemla: Le principe de continuite chez Poncelet et les re’ac- 
tions ulterieures 
A. Dahan-Dalmedico: La propagation des ondes duns les travaux 
de Cauchy 
J. P. Kahane: Modernite de Fourier 
U. Bottazzini: La diffusion des methodes analytiques de Weier- 
strass en Italic 
From Fourier to Fractals 
Gonville and Caius College, Cambridge, September 13-16, 1989 
By Z. Grattan-Guinness 
Middlesex Polytechnic at Enjield, Middlesex EN3 4SF, England 
The British Society for the History of Mathematics held a meeting entitled 
“From Fourier to Fractals” at Gonville and Caius College, Cambridge, from 13 to 
16 September 1989. The purpose was to celebrate French mathematics from two 
points of view: first, a survey of the range of activity from the time of the Revolu- 
tion to about 1830; and second, to trace a line of development from Fourier’s 
introduction of Fourier series in the 1800s through point set topology to the 
emergence of Julia sets as the prehistory of fractals. 
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The meeting was kindly supported by funds provided by the London Mathemat- 
ical Society, and also by a contribution from the French Embassy in London. The 
titles or indicative titles are now listed, with summaries provided by some of the 
speakers. 
P. BURSILL-HALL (University of Cambridge): On Mathematics at the End of the 
Ancient Rt!gime” 
R. GOWING (Royal Institution, London): “The AcadPmie Royale des Sciences of 
Paris: Its Conceptions, Birth, Maturity, Death and Resurrection” 
The needs of 17th-century French scientists and the ambition of Colbert, chief minister of Louis 
XIV, came together in fruitful conjunction, resulting in the birth of the Acadhie on 22 December 
1666. The conservative and hierarchical nature of the AcadP’mie, reaffirmed in the new constitution of 
1699, and the close association with the centralized and autocratic French state, were the source of its 
strength and a major cause of its demise on 8 August 1793. 
The opening of the Institut on 6 April 1796 was seen as part of an attempt to repair the vandalism of 
the Robespierre years. Class 1 of the Institut, mathematics and science, was subsequently transmuted 
into a reborn Acadtfmie des Sciences, of a more formal and overtly political nature, continuing to 
reflect that close association of Government with cultural life, which seems so typically French. 
I. GRATTAN-GUINNESS (Middlesex Polytechnic): “Fourier, Mathematician and 
Personality” 
Fourier had an interesting life, important in the Egyptian campaign (1798-1801) and as a founding 
father of Egyptology, then as Prefect of the dkpartement of Is&e (1802-1815) and finally based in 
Paris, being appointed a Secre’taire perpe’tuel of the Acade’mie Royale des Sciences from 1822 until his 
death in 1830. Much of his work on heat theory was done between 1804 and 1812, where he not only 
laid new mathematical bases for heat diffusion but also introduced Fourier analysis methods to solu- 
tion of differential equations. His work was at first highly controversial, but by the late 1810s it was 
being well used, and by the end of his life formed a principal interest of the young generation of 
mathematicians in Paris. He also worked on the theory of equations, and conceived of linear program- 
ming (as we now call it). 
A. DAHAN-DALMEDICO (CNRS, Paris): “Fourier’s Analytical Techniques in the 
Work of Cauchy, 1821-1831” 
In 1821 and 1823, Cauchy published memoirs on the integration of linear partial differential equa- 
tions (PDEs) with constant coefficients in which he systematically employed the transformation formu- 
las of Fourier for a function of several variables that already appeared in earlier works of Cauchy and 
Poisson (1815, 1817, etc.) in order to look for the general integral of “a problem of Cauchy.” 
These works are characterized by the systematic use of the complex variable: first it is accepted as a 
“symbolic convention” in the Analyse algt%rique of 1821; then it is employed in connection with the 
intervention of the calculus of residues, the forced algebraization of the symbolic calculus and the 
operational form of PDEs, and the reflection on several delicate questions of analysis. Around 1829- 
1830 Cauchy attempted to apply these results to optics. 
R. LAURENT (UniversitC de Paris-Sud): “Monge and Descriptive Geometry” 
P. CRBPEL (UniversitC de Rennes): “The teaching of Probability in France at the 
Beginning of the 19th Century” 
This talk follows the author’s recent article “De Condorcet & Arago, l’enseignement des probabilitts 
en France de 1786 g 1830,” Bulletin SABZX (Ecole Polytechnique) No. 4. We consider universities, 
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grandes holes and similar institutions, and show the dilution of Condorcet’s social mathematics in the 
programmes. These programmes include: (1) a basic corpus of probability calculus that popularizes 
some works from the 18th century and a few of Laplace’s advances; (2) under the Resolution, some 
elements of banking and insurance for engineers. 
K. CHEMLA (CNRS, Paris): “Duality in French Mathematics in the Early 19th 
Century” 
Spherical geometry played an important part in the maturation of Gergonne’s idea of duality. From 
an early stage he was interested in the analogies between spherical geometry (where duality was 
known) and planar geometry. This concern was one of the central points of his synthetical paper of 
1826 about duality, which mingled together elements of spherical, planar, and spatial geometry, and 
the geometry of polyhedra. In particular, he detailed the relationship between duality in spherical and 
planar geometry. Some elements of his controversy with Poncelet over duality were used to help 
determine his use of the sphere. 
L. HODGKIN (King’s College, London): “Analyse de Cauchy” 
Cauchy’s famous teaching texts, which are now seen as the founding documents of modem analysis, 
carry a much more complex message under their smooth surface. Under the influence of Catholics like 
de Maistre and Lamennais, Cauchy was anxious to reestablish in analysis the metaphysics which 
Lagrange’s generation excluded-the rigour of which Lamennais spoke. By so doing, while leaving the 
practice of analysis, on the whole, untouched, Cauchy was able magically to repair the split (which he 
always denied) between his spiritual parents, father Lagrange and Mother Church. Rigour, rather than 
a method of deduction, was the place/sign of their convergence; and it is his successful fantasy which 
gives the texts their persuasive power. 
U. BOTTAZZINI (University of Bologna): On Cauchy and Complex-Variable Anal- 
ysis” 
From a modem point of view, the importance of Cauchy’s contribution to complex analysis can be 
shown by noting the impressive list of theorems and results which are named after him in textbooks. 
Complex analysis was actually a lasting research interest throughout all Cauchy’s scientific produc- 
tions, from his celebrated 1814 paper until the very end of his life. Interestingly enough, however, the 
relative importance given to some of his major results has changed if compared with Cauchy’s own 
ideas, for example, the theory of residues and the integral theorem. Furthermore, it seems that until 
the early 1850s he did not have a deep understanding of the central role played by the concept of 
complex differentiability; instead he strongly emphasized the role played by the law of continuity, 
which according to him was “the great law which limits the existence of formulae” in analysis. 
C. HOUZEL (UniversitC de Paris XIII): On Elliptic Functions in French Mathe- 
matics to P. Tannery” 
Both Abel and Jacobi, the creators of the theory of elliptic functions, were inspired, in their initial 
work, by Legendre’s book Exercices de Calcul Integral (1811-1818). Legendre reduced the general 
elliptic integrals to three species. In his Trait& des fonctions elliptiques (1825-1827) he gave a transfor- 
mation of order three for elliptic integrals. Galois was interested in the theory of elliptic functions, and 
in the algebraic equations related to the division of elliptic integrals; an important result on the modular 
equation is stated in his last letter. 
In 1843, Cauchy published a long series of notes concerning the theta functions, which he treated by 
algebraic manipulations and a use of the calculus of residues. In 1844 Liouville defined the elliptic 
functions as meromorphic doubly periodic functions; he did not use complex analysis ri /u Cauchy. 
The first to introduce such methods was Hermite, in 1849. The first treatise on elliptic functions was 
the Thtorie des fonctions doublementpkriodiques (1859) by Briot and Bouquet, inspired by Liouville’s 
treatment but using complex analysis. 
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J. LUTZEN (University of Copenhagen): “Liouville on Analysis: The Ecole Poly- 
techniqur and Transcendental Numbers” 
Joseph Liouville, who received his basic scientific education at the Ecole Polytechnique (1825-1827), 
later taught for 19 years at this institution; first as a repetiteur (1831-1838) and then as a professor of 
analysis and mechanics. Various notes taken from his lectures show that he kept closer to the predeter- 
mined curriculum than Cauchy had done; but he did take up subjects of his own liking, some of which 
were inspired by Cauchy. Liouville’s emphasis on the fundamental concepts of analysis (such as the 
derivative) was very similar to that of Cauchy, but he did not insist so much on rigor. 
Liouville’s teaching at the school motivated him to write several short papers. One involved an 
important result: his proof that there exist transcendental numbers. In 1840 he showed that e and e* are 
not roots of quadratic equations with rational coefficients. His aim was clearly to prove the transcen- 
dence of e. He did not succeed, but in 1844 the search led him to a theorem characterizing continued 
fractions that represent roots of nth degree equations; and then it was an easy matter to construct a 
continued fraction that did not satisfy this condition for any n: It must therefore converge toward a 
transcendental number. Liouville’s notebooks shed light on this discovery. 
F. SMITHIES (University of Cambridge): “Biography of Cauchy” 
A. CRILLY (Middlesex Polytechnic): “On Cayley’s Extension of the Roots Algo- 
rithm to the Complex Plane” 
Cayley’s note, which introduced “The Newton-Fourier Imaginary Problem,” was published in the 
newly founded American Jo/rmol of Muthemctfics in 1879. Fourier had refined the original Newtonian 
algorithm and Cauchy had used the algorithm to find the complex roots of polynomials. Numerical 
problems held little appeal for Cayley, though he was aware that the general problem of solving 
equations numerically was in its infancy. The novelty of Cayley’s idea in 1879 was to give Newton’s 
method a geometric twist by seeking to describe the basins ofattractions when the method is applied 
to polynomials “throwing aside the restrictions as to reality.” It is characteristic of Cayley’s mathe- 
matical style that a broad outline of theory is followed by an investigation of the most immediate 
examples-in this case to the quadratic polynomialf(z) = z* - c. His idea of extending Newton’s 
algorithm to the complex plane appears to derive from the paper On the Geometrical Representation of 
Imaginary [Complex] Variables by a Real Correspondence of Two Planes, which he published in 1878. 
In retrospect Cayley’s idea is seen as presaging fractal geometry. 
I. GRATTAN-GUINNESS (Middlesex Polytechnic): “Set Topology with Cantor and 
Some Contemporaries” 
One of the most interesting problems posed by Fourier for the young mathematicians in Paris was 
the convergence of Fourier series. Dirichlet (resident in Paris in the 1820s) produced his classic proof 
in 1829, requiring no more than a finitude of turning values and/orjumps on the function, Extension of 
these sufficient conditions led to some new results; and Riemann’s search for necessary ones, and his 
refinement of Cauchy’s definition of the integral, became a major source of questions from the tare 
1860s onward, especially for those under the influence of Weierstrass’s lectures in Berlin. Cantor’s 
Mengenlehre was so born, in the early 1870s out of the problem of exceptional sets for Fourier series 
(as we now call it). Gradually his ideas on set topology developed, mainly for linear sets; with others 
they were applied to the plane to clarify and in the end extend Riemann’s conception of the integral. 
Thus the stage was set for pretty pictures to be cast upon the plane. 
J.-L. CHABERT (Universite de Picardie): “Half a Century of Fractals . . . 1870- 
1920” 
The fractds invented by Benoit Mandelbrot during the 1970s have their origin a century earlier in the 
considerations of continuous functions without derivatives. While these monsters are of an analytical, 
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geometrical, or experimental nature, they are relevant for a discussion of the idea of dimension. 
However, it was not until around 1920 that modern notions of topological dimension began to take 
shape, and Hausdorff proposed a new approach that was better adapted to the newly studied objects. 
The important memoirs of Julia and Fatou also appeared around this time; these were concerned with 
the iteration of rational fractions, the foundation of present-day researches on hoiomorphic dynamics. 
French Revolution and Mathematics 
Thessaloniki, November 8-10, 1989 
By Nikos Kastanis 
Aristotle University of Thessaloniki, Department of Mathematics, Thessaloniki 540 04, Greece 
In November 1989 a three-evening meeting was held in Thessaloniki, Greece, 
on the subject of “The Reformative Influence of the French Revolution on Mathe- 
matics and Its Greek Echo.” The meeting was organized by the Greek Group for 
the History of Mathematics in cooperation with the French Institute of Thessa- 
loniki and with the help of the British Council at Thessaloniki. 
The following presentations were made: 
Th. Parissaki-Giannaraki: Condorcet and Social Mathematics: Visualizing a 
New Science during the French Revolution 
Ch. Phili: The Teaching of Mathematical Analysis in the First Years of the 
Ecole Polytechnique 
I. Grattan-Guinness: Cauchy’s Teaching of Analysis at the Ecole Polytech- 
nique, 1816-1830 
I. Grattan-Guinness: The Flourishing of Mathematical Physics: French Mathe- 
matics, 1789-1830 
E. Nikolaidis and D. Dialetis: The French Revolution and the Exact Sciences in 
Greece 
Journbes d’Histoire et d’Epist6mologie: La gravitation 
newtonienne: physique et mbcanique de Newton A Euler 
Observatoire de Meudon, Paris, 22-23 juin 1989 
Les journees ont eu lieu sous le patronage de l’observatoire de Paris-Meudon, du 
Centre Alexandre Koyre et de 1’UniversitC Paris VII. 
ComitC d’organisation: Francois De Gandt, Christiane Vilain, Jeanne Peiffer. 
Conseillers scientifiques: RCmy Hakim, Bruno Morando, Jean-Pierre Verdet. 
